Cholesterol is converted to 7 alpha-hydroxy-3-oxo-4-cholestenoic acid in liver mitochondria. Evidence for a mitochondrial sterol 7 alpha-hydroxylase.
The metabolism of cholesterol in isolated intact pig liver mitochondria has been investigated. Six major cholesterol metabolites were identified by gas-liquid chromatography-mass spectrometry, the metabolic end product being 7 alpha-hydroxy-3-oxo-4-cholestenoic acid. Incubations with the synthesized intermediates suggested that the major pathway from cholesterol to this acid proceeds via the sequence of 26-hydroxylation, 7 alpha-hydroxylation, further oxidation of the side chain and oxidation/isomerization in the A-ring. The observed reactions prove that in addition to a sterol 26-hydroxylase, pig liver mitochondria contain significant amounts of a 7 alpha-hydroxylase active on side chain oxygenated 3 beta-hydroxy-delta 5-C27 steroids, an oxidoreductase active in the side chain of 26-hydroxylated steroids and a 3 beta-hydroxy-delta 5 steroid oxidoreductase active on 7 alpha-hydroxylated C27 steroids. Since 7 alpha-hydroxy-3-oxo-4-cholestenoic acid is believed to be an important precursor of chenodeoxycholic acid, this study shows that the first reactions in the biosynthesis of bile acids can be exclusively mitochondrial and thereby bypass microsomal cholesterol 7 alpha-hydroxylase as the rate-limiting enzyme.